Formation of mutagens, 2-amino-3,8-dimethylimidazo[4,5-f]quinoxaline (MeIQx) and 2-amino-3,4,8-trimethylimidazo[4,5-f]quinoxaline (4,8-DiMeIQx), in heated fish meats.
Fish meats were heated under conditions close to those used for cooking and processing. The mutagenic activity of the heated fish meats was estimated toward Salmonella typhimurium TA98 with metabolic activation after extraction with boiling water and adsorption to blue cotton. The numbers of His+ revertant colonies/5 g of the meat heat-dried without charring at 220 degrees C for 15 min were about 3000 for bonito, about 1000 for tunny, less than 500 for mackerel, salmon, swordfish, sardine, horse mackerel and cod, and 0 for cuttlefish. The mutagens in the heat-dried bonito meat were purified by thin-layer chromatography (TLC) and high-performance liquid chromatography (HPLC). They were identified as 2-amino-3,8-dimethylimidazo[4,5-f]quinoxaline (MeIQx) and 2-amino-3,4,8-trimethylimidazo[4,5-f]quinoxaline (4,8-DiMeIQx) by comparison with the authentic specimen with respect to Rf values in TLC, retention times in HPLC, ultraviolet absorption spectra and mass spectra. The contents of MeIQx and 4,8-DiMeIQx in the bonito meat were estimated to be 5.2 and 5.4 ng/g, respectively. The major mutagens produced in the bonito, tunny and mackerel meats heated without charring at 100 degrees C for 48 h and at 220 degrees C for 15 min were found to be MeIQx and 4,8-DiMeIQx. It is interesting to note that the bonito and sardine meats grilled with charring for 15 min contained MeIQx and 4,8-DiMeIQx but higher mutagenicity was observed in the fraction that may contain 2-amino-3-methylimidazo[4,5-f] quinoline (IQ), 2-amino-3,4-dimethylimidazo[4,5-f]quinoline (MeIQ) and/or 2-aminodipyrido[1,2-a: 3',2'-d]imidazole (Glu-P-2).